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ARITHMETIC. 



Ooadusttd by B P. FINKBL. Kidder,, Ms. All eontributiona to this department ahonld bo-sent to aha. 



SOLUTIONS TO PROBLEMS. 



31. Propottd by I. L. BEVBRAGB, Monterey. Virginia. 

"A man wishes to know how many hogs at $0. sheep at $2, lambs at $1. and 
calves at $« per head, can be bought for $400, having or the four kinds. 100 animals 
in all. How many different answers can be given?" 

[Satisfactory arithmetical solution desired.] 

Solution by B. F FINKBL, A. M., ProfesMr of Mathematiea and Phyaioa, Kiddor Institute, 
Kidder. Hiisouri, 

The average price per animal =$400-!- 100 =$4.00. 

l)if. Balance Columns 
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For convenience of expression suppose the animals were bought a* the 
prices named and sold at the average price $4. Then a Iamb bought for %\ 
and sold for $4 is a gain of $3; a sheep bought, for !?2 and sedd *4 is a gain of 
$2: a hog bought for $!• and sold for $4 is a loss of $5; and a calf bought for $',t 
and sold for #4 is a loss of $5. The arains on the sheep and lambs must be 
balanced by the losses on the hogs and calves. The L. C. M. of $3 and $5 is 
$15. If we gain S3 on one lamb to gain #15 we must take as many lambs as 
$3 is contained in $15, which arc 5 lambs. If we lose $~> on a hog and a calf, 
to lose $15 we must take as many hogs and calves as ?5 is contained in $15, 
which axe 3 hogs and calves. In like manner, we find that we must take 5 
sheep and 1 hog and 1 calf. Adding the balance columns, considering them as 
abstract numbers, we have 8 and 7. 8 + 7 = 15. T00-=-15 = 6§. Multiplying 
the balance columns by (if and adding the results horizontally, we get 334, 
lambs, 33J sheep and 33 ; J hogs and calves, a result incompatible with the 
nature of the problem. Now it is clear that we must take a certain number of 
S"8+ a certain number of 7's to make 100. Arithmetically, this can be done 
by trial only. We find by trial that two 8's and twelve 7's make 100. Hence, 
multiplying the column of 8 by 2 and the column of 7 by 12 and add the results 
horizontally we get 10 lambs, 60 sheep, and 30 hogs and calves. In like 
manner, we find that nine 8's and four 7's make 100. Multiplying the column 
of 8 by nine and the column of 7 by four,and adding the results horizontally we 
get 45 lambs, 20 shcep.and 35 hogs and calves. These are the only results that 
can be obtained by multiplying the balance columns by integral numbers. 
Since the numbers in the balance columns, when added horizontally give 5 as 
results, we may find a number of jiftk* times 8 and a number of fifths timos 7. 
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to make 100. By trial we find that £x8+ V x7=100. Hence, multiplying 
the column of 8 by \ and the column of 7 by V and adding the results horizon- 
tally, we get 3 lambs, 68 sheep, and 29 hogs and calves. In like manner, by 
multiplying the column of 8 by ',* and the column of 7 by V, we get 10 lambs, 
60 sheep, and .'50 hogs and calves. By multiplying by V and 6 ft 8 respectively, 
we get 17 lambs, 52 sheep, and 31 hogs and calves. The remaining six ans- 
wers may now be easily written down without further trial. Since, in the first 
result there are 2!) hogs and culvcs,we may have 1 hog and 28 calves,and so on. 
In all we may have 28 different results. In like manner in the second result, 
we may have 2!) different results. In like manner 30 in third, 31 in fourth, 32 
in the fifth, 33 in the sixth, 34 in the seventh, 35 in the eighth and 3(5 in the 
ninth. Hence, in all, we have 28 + 29 + 30 + 31+32 + 33 + 34 + 35 + 36=288 
different results. 

For a fuller treatment of this class of problems see my Mathematical 
Solution Book. 

Correct solutions to this problem were r-celved from //. ./. Ueartner Martin Sptnx. John McDowell, I'. 
S. Herg. P. C. Cullen. and M. A, Oruber. Mr. Oruber also gave a solution by Algebra. 

32. Proposed by P. 0. CULLEN, Meade, Nebraska, 

A horse is tied to a corner of a building 40 feet square, by a rope 110 feet long. 
Over how much land can lie graze? 

Solution by MABTIN 3PINX, Wilmington, Ohio; Professor A J. LILLY, Algona, Iowa; and 
Professor H. J. GEARTNER, Wilmington, Ohio 

Let A BCD represent the barn, side AB= 40 feet; BE represent the 
rope,length 110 feet; and CG =70 feet. Then the area of FBEKF= \nx 110* 
= 28510.02 sq. feet. The area of the two equal quadrants AFGIland CLGE 
= \n 70 s =769(5.84 sq. feet. Now AC=40y 2 feet; /V/=, (GC*—PC*) 
= v/(70*-800) = 10i 41 feet; and Z>6'=10,41 
-20,, 2=10[x/41-2n/2] feet. .-. Area of 
square ODIG=GIP +2= -\ 10[,/41-2x/2] \- s 
+2= 638. 922932 sq. ft. The height of the seg- 
ment GNL is LO=LD—OD=30 feet— 1»/2 
fV/;=[30-(5,. 82-20)] feet=5[10-V82] feet 
and the base is G.V=->GO=x/2GD lOfi/82-4] 
feet. Hence, according to the rule, p. 389, Ray's 
Higher Arithmetic, the area of the segments 
GNL and GMI1 is -2{'LO*-+2G.V+\LOx G.Y) 
= 2 •; [5(10- s/S2)] 3 -*-20[ ,, 82-4]+ § x 5(10- 
%/82)x[10,'82-4] - =320.443888 sq. ft. and the 

area of the half segments= 160.221944 sq. ft. Hence, the area over which the 
horse grazes = \FBEKF+ FAII+ L CE- (LOG+ ODIG + G//f) = lnll0 s 
r-AT70 2 -(l(50.221944 + 638.922932)=35407.72514 sq. ft. 

I'hls problem wm solved In diffeient ways and with different results by /'. V. BERG. John McDowell. 
'.'. «. .1/. '/.err, aivl D O. Barranve. 

[For a demonstration of the rule referred to above, see my Mathematical 
Solution. Book, pp. 201 and 202.— Ed. J 




